The ubiquitous use of ballot referendums in the public finance of land conservation means that conservation policy is often made at the individual voter level. However, studies to date have relied on either aggregate vote outcomes or surveys of residents of small geographic areas facing high growth. In this article, we utilize an original national survey to investigate a series of questions that pertain to individual opinion on open space preservation with a special focus on respondents' perception of open space in their community. We find that most demographic variables that are determinants of open space and land use preferences in studies that use aggregate data and cover a limited geographic range are not statistically significant in our models. We also find that perceptions about the amount of open space available in ones' community, not objective open space measurements, are a statistically significant and robust determinant of open space bond support. Our results indicate that policy advocates may be able to increase the probability of support for public financing of open space preservation by focusing on people's perceptions of the scarcity and disappearance of open space.
INTRODUCTION
Land conservation is a popular tool to preserve natural resources and curb growing development in the United States. By the end of 2015, state, local, and national land trusts had conserved 56 million total acres of land and managed $2.18 billion in endowments and dedicated funding (Land Trust Alliance 2015) . This type of policy activity suggests widespread support for government policies that devote resources to land conservation, but the literature to date is limited regarding what influences individual preferences for these types of policies. The availability of land conservation referendum voting data is a convenient way to analyze such preferences (e.g. Kotchen and Powers 2006; Kline 2006; Nelson, Uwasu, and Polaski 2007; Schmidt and Paulsen 2009; Banzhaf, Oates, and Sanchirico 2010; Altonji et al. 2016; Lowry and Krummenacher 2017; Lowry 2018) , but the use of aggregated data does not allow for an accurate assessment of the extent to which individual perceptions of land use change influences support for land conservation policies and expenditures.
The ubiquitous use of ballot referenda in the public finance of land conservation means that conservation policy is often made at the individual voter level and a better understanding of the individual determinants of vote support would be valuable to policy-makers and advocates.
To this end, here we utilize an original national survey to investigate a series of questions that The comparison of objective and subjective environmental measurements has been investigated in valuation studies related to water quality (Poor et al. 2001; Artell, Ahtiainen, and Pouta 2013) , pollution (Minguez, Montero, and Fernandez-Aviles 2012) , natural space attractiveness (Daams, Sijtsma, and van der Vlist 2016) , and traffic noise (Baranzini, Schaerer, and Thalmann 2010) , as well as others. Past studies have also examined whether perception of land change influences landowners' willingness to grant conservation easements (e.g. Brenner et al. 2013) . To our knowledge, we are the first to study the relationship between perceptions of community open space and objective measurements of open space. Our elicitation of voter perception of open space is an advantage over previous literature because we do not have to assume perception is constant within geographies.
SUPPORT FOR LAND PRESERVTION BALLOT MEASURES
Ballot referenda have been a popular source of data to analyze preferences for environmental issues because voting in elections is considered a good measure of revealed preferences for environmental goods.
1 Many studies rely on aggregate demographic data to understand the drivers of land conservation policy adoption (e.g. Deacon and Shapiro 1975 , Kahn and Matsusaka 1997 , Romero and Liserio 2002 , O'Connell 2008 , Allen et al. 2013 ). This practice has extended to studies that use aggregate data to explain how land use characteristics of the locations that hold environmental referenda affect voting success (Kline and Wichelns 1994; Howell-Moroney 2004; Solecki, Mason, and Martin 2004; Kline 2005; Kotchen and Powers 2006; Nelson, Uwasu, and Ploasky 2007; Schmidt and Paulsen 2009; Banzhaf, Oates, and Sanchirico 2010; Altonji et al. 2016; Lowry and Krummenacher 2017; Lowry 2018) . As one recent study summarized, "support for open space and public lands in the United States is exceptionally strong for political, cultural, and economic reasons" (Lowry 2018, 1) .
Studies that analyze referendum outcomes using aggregated demographic characteristics
show policymakers how open space policies play out "where the rubber meets the road."
However, an unfortunate characteristic of analysis that uses aggregated data is that it cannot be used to infer relationships on the individual level because the relationship between group correlations and individual correlations can be tenuous (Robinson 1950 (Chong and Druckman 2007) , residential growth issues (Gerber and Phillips 2005) , opinions regarding the importance of water pollution and affordable housing problems (Smutny 1998) , and the role of wanting to "escape urban ills" (Gainsborough 2002 2 This is not to say that the present study supersedes the cited studies that use aggregated data. State preference studies have been known to suffer from hypothetical bias (Loomis 2011) and not all explanations of environmental policy must be understood through the actions of individuals as opposed to social categories or systems (I.e. methodological individualism) (Arrow 1994 sort of significance at least to a threatened piece of land for an interested party to take the time and resources to push for a bond and for a legislature to be responsive to the request enough to place it on the ballot and expend tax dollars for preservation. These are highly likely to be more liberal-leaning and wealthy locations. We suspect this because locations need to be a) willing to prioritize land preservation over economic growth and b) have the resources available to dedicate tax dollars to preserving the "status quo" (e.g. higher income communities). We do suspect that at the individual level income should have the same effect as found in the aggregate studiesthose with higher income should be more willing to dedicate spending to preserve the status quo because their home values will be preserved or even increased the more land is preserved (e.g.
Fischel 2016
). However, the literature to date suggests that political ideology has a minimal effect. This may be due to the selection effect. Instead, we suggest that ideology should be a driving motivator of support for land preservation bonds at the individual level.
We also propose a hypothesis untested by the existing literature. Specifically, given the literature to date on community perception, we are not convinced that, in general, actual land use will be predictive of support for land preservation bonds. Instead we posit that perceptions of land availability may be more important (Braiser et al 2011 communities. Respondents indicated their answers on a five-point Likert scale that included "none", "almost none", "a little", "some", and "a lot."
Second, we measure change in land use in respondents' community by utilizing the question "How has the amount of open space changed in your community over the past 10 years?" Respondents could answer "increased a lot", "increased somewhat", "stayed the same", The remaining variables all come from the national survey. These include socioeconomic and demographic characteristics of the respondents including their age, race, sex, income, education and how long they lived in the community. In addition, we include variables for the respondent's level of concern about climate change, the respondent's opinion of the effect open space has on traffic in their community, a factor analysis variable about the respondent's trust in local, state, and federal governments, and a count variable that indicates the number of outdoor activities in which the respondent typically participates. Although there is no direct comparison to aggregate studies to draw expectations from, we also include variables that capture respondents' concerns about climate change and their
opinion of how open space affects traffic in their community as these directly correlate our argument that individuals will respond differently to growth. We believe that those who are already concerned about the environment (e.g. climate change concern) are more likely to support spending to preserve open spaces. In addition, those that perceive negative consequences of growth (e.g. traffic) will be more likely to want to prevent more growth and, as a result, more likely to be supportive of expending resources on land preservation. 10 Many studies of voting use Party Identification instead of ideology, particularly studies utilizing aggregate level data because party voting (e.g. votes for Democrats) can be attained at aggregate levels. Many of these studies also use party voting to represent ideology. In our data, ideology and party identification are correlated at .675. We have tested models using both ideology (as presented here) and party identification and the results are substantively identical. To be consistent with prior individual-level studies in this area, we have elected to present the ideology results.
Before examining the influence that subjective perception has on bond support, we first explore determinants of subjective perception of open space measurements. The estimation equation takes the following form:
where is the respondents' categorical answer to the question "How much open space would you say your community currently has?". ,
, and are the same as in Equation (1 
RESULTS

Bivariate analysis of Role of Perception on Bond Support
A key novelty of this study is that we can test the importance of people's perception of [ Figure 1 about here] Table 1 reports the results of the ordered logit analysis of Equation (1) finding that is consistent with the literature on the "renter effect" that finds renters are more likely than homeowners to favor local public expenditures, perhaps because homeowners are more likely than renters to be aware of their tax obligations related to local public spending (Oates 2005 , Brunner et. al 2015 . Column (4) and Column (5) in Table 2 reproduce the regressions from Column (2) and
Effect of Objective Open Space Measurements on Bond Support
Column (3) For the most part, the inclusion of the opinion and activity variables does not change the significance of the objective measurements and demographics; and importantly, objective measures of land use remain insignificant. [ Table 2 about here]
Determinants of Subjective Open Space Perception
Column (2) and Column (3) reproduce the results of Column (1) Table 3 reports the results of the ordered logit analysis of Equation (3) space preservation bond.
Effect of Subjective Perception of Open Space on Bond Support
13 Tables 1 and 3 show that adding individual opinion, activity, and open space perception variables improve the explanatory power of our econometric models.
14
[ Table 3 about here]
Marginal Effects
To better understand the magnitudes associated with our independent variables on the likelihood a respondent supports open space bonds, we present marginal effects for the model in
Column (5) 14 While Model fit remains low, that is to be expected. One of the unique contributions of our study is the elicitation of open space preferences from a randomly selected national sample as opposed to non-randomly-selected areas where land use planning is a prominent issue or in which there is currently a question regarding land planning on the ballot. This is important for generalizable conclusions, but it also increases the probability that some respondents live in areas in which land use is not a salient issue. This, in turn, can lead to less consistent preferences and lower pseudo R-squared because this is an issue that respondents have not been privy to political discussions regarding the role of government in preserving land or the need to do so (or not). To address this potential, we re-estimate the models in Table 3 's Columns 3 and 4 on a subset of respondents from areas that have recently experienced high increases in development to see if individuals in these areas have more constrained views. People in these areas may be more aware of development issues and have more consistent preferences for open space referendums. Results are shown in Table A3 in the appendix. Both models show a noticeable increase in model fit (pseudo R-squared of 0.264 and 0.262). Though model fit increases on the high development growth observations, we prefer the models presented in Table 3 because they show that results are robust to the inclusion of a nationally representative sample. What is most important is that perception of growth continues to be strongly correlated with support for bonds. In addition, the other variables that show the largest correlation with support for an open space bond are the opinion measures including political ideology, views of climate change, concern over traffic and outdoor actives. This robustness check suggests that our models have good explanatory power but that land use is not salient in all locations in the U.S and therefore public opinion will have a large error term because people do not have welldeveloped opinions about issues that are not on the current political agenda (e.g. Zaller 1994). We can also compare our results with studies that examine individual preferences for land conservation and land use policy to test how generalizable their findings are. We find both similarities and differences between our nationally-representative study and those that focus on a limited geographic area. Our finding that opinion on environmental issues is an important determinant of open space and development preferences reinforces the findings by Smutny (1998) as well as Mohamed (2008) . Our results also agree with studies that show that age, race, and ideology are important determinants of open space and development preferences (e.g. Kline and Wichelns 1998; Mcleod, Woirhaye, and Menkhaus 1999; Gainsborough 2002; Mohamed 2008) . Not all of our results agree with case studies that are conducted in limited geographic ranges, however. We do not find that education, income, gender, or duration of residency play
important roles in open space bond support unlike others in the literature (e.g. Mcleod, Woirhaye, and Menkhaus 1999; Gainsborough 2002; Naheulhaul, Loureiro, and Loomis 2004; Cho, Newman, and Bowker 2005) .
CONCLUSION
This study Notes: Graphs show marginal effects at specified values for independent variables. The Y axis represents the probability that a respondent is strongly in favor of supporting a bond referendum. In the Open Space Perception panel, N represents "None", AN represents "Almost None", ALi represents "A Little", S represents "Some", and ALo represents "A Lot." In the Ideology panel, L+ represents "Very Liberal", L represents "Liberal", M represents "Moderate", C represents "Conservative", and C+ represents "Very Conservative." In the Climate Concern panel, NC represents "Not at all concerned", C represents "A little concerned", C+ represents "Somewhat Concerned", and C++ represents "Very concerned." 
